Expectancy value models of attitude have become increasingly popular in recent years and have inspired a large and growing body of research. The models to date are largely based on interpretations of Rosenberg's [13] or Fishbein's [6] model of attitudes. Although the literature has discussed different scaling procedures, most researchers employ five-to sevenpoint Likert or bipolar type scales for measurement of the independent variables "belief" (Bj)and "desirability" (flj).' The differing techniques and opinions of the various researchers in this field are thoroughly discussed and reviewed by Wilkie and Pessemier [ 17]. Their review reveals that tbe marketing literature investigating attitudes has become quite sophisticated and refined. However, there is an important measurement problem in this area that has only been alluded to [2, 3] and which needs specific attention. This •is not to detract from previous work but simply an attempt to improve future efforts.
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Researchers in marketing have examined both additive [4] and multiplicative [1, 15] functional forms for the independent variables in the expectancy value models. Both Fishbein and Rosenberg specify the combinatorial rule as multiplicative [5] . An important scaling consideration in tests of multiplicative models is presented here.
Advocacy of a multiplicative composition rule implies the desirability of that rule relative to alternative rules. But multiplication of scales, in order to be logically meaningful, requires the existence of a true rational zero point on both the measures entering into 'This discussion will be limited to B^ and a-for purposes of clarity although the points developed here are easily generalizable to other interpretations and uses of the Fishbein and Rosenberg models.
the product [ 12] . If such a zero point cannot be shown to exist, the measures are at best interval. Any linear transformation of the form X + b (where X = the variable and b = some positive or negative constant) of an interval scale leaves the scale invariant; i.e., rank order, equal intervals, and even the scale standard deviation are preserved with only the arbitrary zero point changed. That is, all essential properties of the scale are preserved; such transformations are therefore perfectly legitimate. Yet, such transformations can modify, sometimes drastically, the correlation between the product B^ x a^ and the dependent variable A. ' ln the additive model, whicb is most commonly considered alternative to the multiplicative model, linear transformations of the form X + b of B. and Oj leave the correlation between them and the dependent variable unchanged. If the transformations are of the form nX + b, where a is unequal for the two variables, the transformations will result in a change in the ratio of their standard deviations. This change will hence be reflected in the correlation between the dependent and independent variables. This follows from the well-known principle that unweighted variables summed into a composite weight themselves in proportion to their standard deviations. Changes in the relative size of the standard deviations may change the nature, that is the factor composition, of the sum and thus its correlations with other variables.
The nature of most measurement scales used in attitude studies appear interval at best. Most are bipolar or Likert-type scales. Attempts have been made to assign a rational zero point. For example in the Harrell and Bennett study [8] . the median point of the seven-point Likert scale was assigned a value of zero with the total scale range from -1-3 to -3.
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'For ease of presentation, we shall refer in this article lo the product SjO, rather than the sum of products IB^a^. Since addition is a legitimate operation with interval scales, nu loss of generality results, and the conclusions from our analysis apply to 'HB^a^ as well as to the individual BM,.
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While such a zero point might correspond to the true point of indifference, it is not necessarily evidence of a ratio scale; in fact, operations necessary for the determination of such a zero point are quite complex and time consuming [16] .
The implications of non-ratio measurement for beliefs and desirability are indeed significant. The product B.(I; cannot be considered a theoretically meaningful measure of attitudes. By applying perfectly legitimate transformations to a. or Bj or both, we can cause the correlation of this "product" with the dependent variable A^io be as high or low as desired. This has previously been amply demonstrated in another context [14] . With the ability to manipulate the correlation, the researcher can "demonstrate" the superiority of many models with the same data set. It is true that, as long as there is a correlation between B^a-and A, there can be practical predictive value. Researchers in marketing have been interested in both the theoretical meaningfulness and predictive value of the multiplicative model [17] .
This point can easily be illustrated as follows. Assume that B-and a-can be measured on true ratio scales but that on both existing scales the numerical zero fails to correspond to the true zero by some constant. We. therefore, have interval but not ratio scales and the measures of B, and a, are, therefore, Bi + c and u, + k respectively, where c and k are constants (positive or negative) equal to the deviation of the numerical from the true zero point. Then the multiplicative modei becomes (B^ -F c) x (a, + k) = B^a^ + kB^ + CO; + ck. ck is a constant and does not affect tests of the model's fit. But kB, and ca, are variables, and the addition of these two terms causes the "multiplicative" model to become a combination of the multiplicative and additive models. Depending on the magnitudes of c and k this "model" will be dominated by its additive or multiplicative components, ln any event, it is not the multiplicative model as theoretically conceived that is being tested. Under these same circumstances, the additive model becomes (B,. + c) + {a^ + k) = B^ + a^ + (c + k). c -I-k is a constant and does not affect the fit of the model.T he problem of adequate tests for the multiplicative model is not insoluble. The method of constructing ratio scales developed by Thurstone and Jones [16] can potentially be used to derive absolute measures. This method involves much more time and effort than the devising of a simple Likert scale; it requires the Ml should be noled that some applications of Fishbein's model are not, despite appearances, multiplicative in nature. In certain intra-individuaf analyses, for example, a, is assumed constant across stimuli (all products are evaluated on the same attribute) and only B^ varies. It can easily be shown that, under such circumstances, this •"multiplicative" model is merely an additive model in disguise.
Thus both a^ and B. can be interval with no ill effects.
scaling of pairs of, as well as individual, outcomes or objects. Then if a transformation of the scale can be found such that the sum of scores for any two single objects always equals the score for the corresponding pair of objects, that transformation provides a ratio scale [9] . However, there is no a priori guarantee that such a transformation exists, and if it cannot be found, this scaling method is inappropriate.
Another approach to the problem is conjoint measurement [7, 10. 11] . This allows the researcher to identify the appropriate composition rule for the independent variables, given only ordinal scales for independent and dependent variables. Analysis of variance models, with emphasis on conjoint measurement, are also advocated by Wilkie and Pessemier [17] .
Both approaches suggested above are more complex and time consuming than previously used methods., but both could provide an answer to the question of whether the intuitively appealing multiplicative model does in fact hold. The discussion in this article has demonstrated that currently used measurement and research procedures cannot speak to this question.
